Objective: To assess attributions for overweight and the level of support for policy initiatives in Great Britain. Design: Cross-sectional. Respondents indicated their agreement (5-point scales: strongly disagree to strongly agree) to three potential causes of overweight (environment, genes, willpower) and five policies (free weight-loss treatment, taxing unhealthy foods, healthy lifestyle campaigns, food labelling, advertising restrictions). Setting: Data were collected as part of a computer-assisted, face-to-face Omnibus survey of adults (aged .15 years) from across Great Britain in April 2012 carried out by a market research company. Subjects: A population-representative sample of British adults (n 1986). Results: More people attributed overweight to the food environment (61 %) and lack of willpower (57 %) than to genes (45 %). Policy support was highest for healthy lifestyle campaigns (71 %) and food labelling (66 %), and lowest for taxing unhealthy foods (32 %). Food environment attributions were associated with higher support for all policies (P , 0?001). Genetic attributions were associated with higher support for free weight-loss treatments and healthy lifestyle campaigns (P , 0?001), but not other policies. Attributions to lack of willpower were not associated differentially with support for any policies (P . 0?01). Conclusions: Belief that overweight is caused by the food environment or genesboth seen as outside individual control -was associated with greater support for government policies to prevent and treat obesity. Improving awareness of the multiple causes of obesity could facilitate acceptance of policy action to reduce obesity prevalence.
The prevalence of obesity in the UK has increased dramatically in recent years, rising in England from 15 % to 25 % between 1993 and 2011 (1) , with rates expected to continue to go up (2) . The health consequences of obesity place an immense burden on public health services (3, 4) and there are also significant economic costs associated with obesity (5, 6) . Consequently, the government is increasingly called upon to intervene and tackle the problem (7, 8) . However, there is public debate about the rights and wrongs of government intervention in preventing and treating obesity, with the issue that obesity is either selfinflicted or at some level a personal choice being adduced as an argument against expenditure from the public purse.
In the recent white paper Healthy Lives, Healthy People (9) , the British government presented plans to 'nudge' people into making healthier choices while avoiding 'nannying'. This approach was widely criticized as being too soft and underplaying environmental influences by the health community (10, 11) . However, a recent survey of general public attitudes across twenty-four countries commissioned by the UK government indicated that there was limited public support for more coercive policies (12) . The majority of respondents favoured approaches such as the provision of information on healthy choices, and just over half (53 %) agreed that the government should 'not get involved in what people choose to eat'. Population-based surveys in Denmark, Germany, Australia and the USA have also shown less public support for regulation and taxation (13) (14) (15) (16) . One explanation for the low support for more intensive government intervention may be the perceived causes of overweight and obesity (17) . The pervasive stereotypes and stigma surrounding obesity may mean that it is still seen as 'the person's own fault', leading to objections against public expenditure because the condition is perceived to be 'self-inflicted'. Although research from the USA (18) and Ireland (19) indicates that representations of obesity in the media are becoming more balanced with respect to attributing responsibility between the individual and the environment, portrayal of genetic attributions is still low (19) and in general weight stigma in health-related media is high (20, 21) . Studies of public perceptions suggest that most people attribute overweight and obesity to individual behavioural choices as opposed to factors over which the individual may have limited control, such as the environment or genetics (13, 15, 17, 22, 23) . There is evidence that attributions to factors outside individual control are associated with greater support for obesity policies, while stigmatizing attitudes predict lower support (13) (14) (15) 17, 22, 24) . However, to date only two studies have investigated attributions and attitudes in the UK, one of which specifically focused on the views of university students (25) . A survey of the general public (22) was carried out in 2007 with 500 adults. It found that genes were considered to be the least important determinant of overweight, while agreement was highest for attributions linked with personal responsibility, although there was also support for the role of the environment in causing overweight. Attributions were linked to support for various policies; for example, attributing overweight to the food environment predicted greater support for all policies. However, the policies included in the survey were mainly child-focused or concerned with the protection of rights of overweight/obese people. Both that survey and the survey of university students were completed before the publication of the UK government strategy document (9) . We therefore carried out a larger-scale, populationbased survey of attitudes towards a broader range of obesity policies. This survey was done after publication of Healthy Lives, Healthy People, which puts the responsibility for achieving a healthy weight very much on the individual and so may have reduced support for public policy initiatives, but also followed many years of publicity about 'obesity genes' that could have increased public sympathy. We assessed both attributions for overweight and the level of support for policy initiatives. We hypothesized that environmental or genetic causal attributions for obesity would be associated with higher support for policy initiatives, while attributions to individual lack of willpower would be associated with lower support.
Methods

Study population
Data were collected from a representative sample of 1986 British adults (932 men, 1054 women) as part of a homebased, computer-assisted, face-to-face Omnibus survey of 2000 adults (aged .15 years) from across Great Britain in April 2012 carried out by a market research company (TNS). The omnibus survey included questions from a range of contributors on a variety of non-health-related issues. TNS employs a random location methodology using 2001 Census small-area statistics and the postcode address file, stratified by Government Office Region and social grade, to select sample points. At each location, quotas were set for age, gender, children in the home and working status to ensure a balanced sample of adults within effective contacted addresses. Interviewers are instructed to leave three doors between each successful interview.
The study was conducted according to the guidelines laid down in the Declaration of Helsinki and was exempt from ethical approval under the guidelines of the University College London Research Ethics Committee which state that approval is not needed for studies 'involving the use of y survey procedures y unless information obtained is recorded in such a manner that human participants can be identified'. The survey was anonymous. 
Measures
Demographics
Demographic variables included in the present analyses were age, sex and socio-economic status (SES). SES was determined using the social grade classification created by the National Readership Survey (26) , which classifies people into A (higher managerial or professional occupations), B (intermediate managerial or professional occupations), C1 (supervisory or junior managerial occupations), C2 (skilled manual workers), D (semi-skilled and unskilled manual workers) and E (state pensioners or lowest grade workers). We combined the A and B categories to equalize group sizes, as only fifty-two people (2?6 %) were classified as higher managerial or professional.
Perceived weight status
Respondents were asked to describe their own body size from the following list: 'very underweight', 'underweight', 'about right', 'overweight', 'very overweight' and 'obese'. Only three people described themselves as 'very underweight', so this category was combined with 'underweight'. Only thirty-two people (1?6 %) described themselves as 'obese', so this category was combined with 'very overweight'.
Attributions for overweight and attitudes towards government obesity policies Single-item measures on attributions for overweight were developed based on questions used in previous studies (15, 22, 25) . The 2007 survey used the term 'overweight' rather than 'obesity' due to concerns about the public's familiarity with the medical definition of obesity. While public awareness of the meaning of obesity is likely to have increased in the last 5 years, to enable us to compare our results with the 2007 findings, we also used the term 'overweight'. Respondents were asked to indicate their agreement to three statements on potential causes of overweight ('People are overweight because y they inherit genes that cause weight gain/they lack willpower/there are so many unhealthy foods around') chosen to reflect genetic, individual and environment attributions for overweight. Respondents were also asked how much they agreed with the more general statement 'Being overweight is mainly the person's own fault'.
Respondents were asked to indicate their agreement with five statements on specific obesity policies, based on questions used in a previous study (25) , and chosen to reflect the issues that were felt to be topical in public discussions on the role of the government in tackling obesity ('The government should y fund campaigns to encourage adults to have a healthier lifestyle/increase taxes on the sale of unhealthy foods/insist that restaurants and takeaways give information on the fat and calorie content on foods/restrict advertising and marketing of unhealthy foods' and 'Weight-loss treatments should be offered free on the NHS'; NHS 5 National Health Service).
Responses to all questions were on 5-point Likert scales, ranging from 'strongly agree' to 'strongly disagree'.
Statistical analysis
Analyses were done using the statistical software package IBM SPSS Statistics version 18?0 with weighted data to match the population characteristics. Variables used for weighting included age, sex, social grade and standard region. We repeated the analyses on unweighted data and there were no significant differences in the results, so with the exception of the sample descriptive statistics, only analyses on weighted data are reported.
Descriptive statistics on unweighted data were completed for SES, sex, age, perceived weight status, attributions for overweight and attitudes towards obesity policies. Attributions for overweight and attitudes towards policies were indexed by the proportion of people agreeing or strongly agreeing with each statement, and were also scored as continuous scales from 1 to 5. Repeated-measures ANOVA assessed differences between attributions and between policies. Main effects were decomposed using Bonferroni comparisons. Demographic differences and differences by perceived weight status were examined. Associations between attributions and attitudes were explored using linear regression analyses for each of the five policy statements, controlling for SES, sex and age. In order to take into account multiple comparisons, our level of significance was set at P , 0?01.
Results
The average age of respondents was 46?97 (SD 19?22) years, with slightly more women than men (53?1 % v. 46?9 %). Respondents were distributed across social grade categories: AB (15?5 %, n 308); C1 (26?6 %, n 529); C2 (21?3 %, n 424); D (15?8 %, n 314); and E (20?7 %, n 411).
Only 4?8 % (n 95) of respondents described themselves as 'very underweight' or 'underweight' and only 6?1 % (n 121) described themselves as 'very overweight' or 'obese'. The most widely endorsed option was 'about the right weight' (52?8 %, n 1049), but with a large minority (35?4 %, n 704) describing themselves as 'somewhat overweight'.
Attributions of overweight
Responses to the general statement on causes of overweight indicated that the majority agreed 'Being overweight is mainly the person's own fault' (57?2 %). However, more respondents agreed that 'People become overweight because there are so many unhealthy foods around' (61?3 %) than 'because they lack will power' (57?0 %), but genetic attributions ('because they inherit genes that cause weight gain') were less frequent (44?6 %); see Table 1 . Treating responses as continuous variables confirmed Older people were more likely to agree that people are overweight because of genes (r 5 0?11, P , 0?001), because there are so many unhealthy foods around (r 5 0?13, P , 0?001) and because they lack willpower (r 5 0?10, P , 0?001). Older people were also more likely to agree that 'Being overweight is mainly the person's own fault' (r 5 0?07, P 5 0?002). There were no gender or SES differences in attributions of overweight. ANCOVA analyses for the attribution statements, controlling for age, gender and SES, showed no significant difference by perceived weight status for any of the four statements (minimum P value 5 0?07); respondents who perceived themselves as 'somewhat overweight' or 'very overweight/obese' did not have different beliefs about the causes of obesity from respondents who perceived themselves as 'about right' or 'underweight'.
Attitudes towards policies
Support for the various obesity policies varied (see Table 1 ), with the highest support for the statement 'The government should fund campaigns to encourage adults to have a healthy lifestyle' (70?8 %). People were least positive about the statement 'The government should increase taxes on the sale of unhealthy foods' (31?5 %). Treating responses as continuous variables confirmed significant differences in attitudes towards the obesity policies (F (3?78, 7616?59) 5 304?36, P , 0?001). People were significantly less positive towards taxation compared with all of the other policies (all P values ,0?001) and were significantly more positive towards healthy lifestyle campaigns and menu labelling than the other policies (all P values ,0?001). They were also significantly less positive towards free weight-loss treatments compared with advertising and marketing restrictions (P , 0?001).
Older people were more likely to agree with the policy statement 'The government should restrict advertising and marketing of unhealthy food' (r 5 0?10, P , 0?001), but less likely to agree that 'The government should fund campaigns to encourage adults to have a healthier lifestyle' (r 5 20?13, P , 0?001) and that 'The government should insist that restaurants and takeaways give information on the fat and calorie content on foods' (r 5 20?08, P , 0?001). Men were slightly less likely to agree with the statement 'The government should restrict advertising and marketing of unhealthy foods' (F (1, 1998) 5 6?97, P 5 0?008). Respondents in SES group E were more likely than AB, C1 and C2 respondents to agree that 'Weight-loss treatments should be offered free on the NHS' (F (4, 1995) 5 6?22, P , 0?001). ANCOVA analyses for the policy statements, controlling for age, gender and SES, showed no significant difference by perceived weight status (minimum P value 5 0?16).
Associations between attributions and attitudes towards obesity policies Linear regression analyses for each of the policy statements, controlling for age, sex and SES, were conducted to explore associations with attributions for overweight. All of the models were significant (all P values ,0?001), with attributions contributing between 5 % and 9 % of the variance in support for the various policies. Specifically, agreement with 'People are overweight because there are so many unhealthy foods around' was associated with higher support for all of the policies (all P values ,0?001); see Table 2 . Agreement with 'People are overweight because they inherit genes that cause weight gain' was associated with higher support for weight-loss treatments being provided free on the NHS and government funding of healthy lifestyle campaigns (both P values ,0?001); see Table 2 .
Discussion
In this population-based study of British adults, nearly two-thirds of respondents (57 %) attributed overweight to lack of willpower and 57 % agreed that 'Being overweight is mainly the person's own fault'. Respondents were less likely to attribute overweight to genes (45 %), but the majority (61 %) agreed that the abundance of unhealthy foods in our environment is a cause of overweight. This corresponds with previous research in the UK on attributions for overweight and obesity (22, 25) and suggests little change as a result of either the public rhetoric on personal responsibility or developments in genetics. While it is reassuring that the majority of participants agree that the food environment is a cause of overweight, the high level of agreement with the statements 'Being overweight is mainly the person's own fault' and 'People are overweight because they lack willpower' suggests that overweight is still associated with considerable stigma in the UK. Given the negative consequences of stigmatizing overweight individuals on both individual well-being and public health (27) , it is important to address these attitudes through increasing awareness of the complex aetiology of obesity.
With respect to attitudes towards policies, respondents were most supportive of healthy lifestyle campaigns (71 %) and least positive towards taxation (32 %); similar results to earlier studies indicating that the public favours 'softer' approaches (12) (13) (14) (15) (16) . However, a high proportion of respondents were also in support of the more regulatory policies: enforced menu labelling (66 %) and advertising restrictions (57 %). Positive shifts in attitudes towards obesity policies have been demonstrated in recent studies from the USA (28) and Germany (29) , and our findings suggest that similar changes may be occurring in the UK, which may reflect responsiveness to media reporting of the scale of the public health problem. Public support for a policy was cited by the UK House of Lords (30) as an important indicator of how likely that policy is to succeed. The generally high level of support for the various obesity policies in our study is therefore encouraging and may help to alleviate concern about the introduction of more coercive obesity policies in the UK.
In line with our hypothesis, the belief that overweight is caused either by the food environment or genes was associated with greater support for government policies to prevent and treat obesity, but the effect size was modest. In contrast to previous research, neither the belief that lack of willpower causes overweight nor the belief that overweight is mainly the person's own fault was associated with lower support for any of the policies. It is reassuring to see that personal control attributions did not undermine support for obesity policies. This may reflect increasing awareness that action is needed to combat the obesity epidemic regardless of whether individuals are at fault.
In line with previous studies (13, 15, 24) some demographic differences were identified, although there was no consistent pattern across all policies. Older age was associated with more support for certain policies, people from lower SES backgrounds were more supportive of free weight-loss treatments, and men were less positive about marketing and advertising restrictions. However, differences were small and the results suggested that broader cultural attitudes hold sway.
While some studies have shown some influence of the person's own weight on attributions or attitudes (15, 25, 29) , others have not (22, 28) , and we also saw no association. However, a limitation of our study was that it relied on self-reported weight status. The proportion describing themselves as obese or overweight within our sample was well below the proportion of overweight and obese adults seen in the most recent Health Survey for England (HSE) (1) , which used measured anthropometric data (53 % in the present survey described themselves as 'about the right weight' v. 37 % normal weight in the HSE, 35 % described themselves as 'somewhat overweight' v. 37 % overweight in HSE and just 6 % described themselves as 'very overweight/obese' v. 25 % obese in HSE). It is therefore likely that a large proportion of overweight/ obese respondents were either unaware of their weight status or chose to under-report it, perhaps due to their own feelings of stigmatization. An additional limitation of our study was the use of single-item measures, which are less reliable than multi-item scales.
In our survey, the attribution statements referred to causes of 'overweight' as opposed to 'obesity'. This makes our findings comparable with the previous UK study of the general public's beliefs (22) and is also in line with the majority of the US research on attributions (15, 23) . However German research in this area has used the term 'obesity' (13, 24, 29) , as did the most recent US study (28) . Although findings from these studies are comparable, with attributions typically highest for individual and environmental factors and lowest for genetic factors, there may be subtle differences in the general public's attributions for overweight v. obesity, and differences in how these relate to policy attitudes, due to the more negative connotations associated with the term 'obesity' (31) . This could be explored in subsequent studies.
In our survey, the policies were described in relatively broad terms. The concept 'healthy lifestyle campaigns' covers a wide range of activities. The public tends to be more positive towards (and motivated by) campaigns that frame their messages around positive health behaviours as opposed to emphasizing the negative aspects of obesity (32) . Equally, support for free weight-loss treatments may very much depend on the specific type of treatment being offered. It is also possible that combination policies could attract more support than either alone. For example, a recent review indicated that taxation of high-fat foods and subsidizing fruit and vegetables may be effective in reducing obesity (33) ; it would therefore be interesting to explore whether support for taxation of unhealthy foods could be increased if it were balanced by subsidies for healthy foods. Future research should consider these nuances.
The results of the present study highlight the potential importance of attributions for overweight in terms of public support for obesity policies and suggest that improving awareness of the multiple causes of obesity could facilitate acceptance of policy action to reduce obesity prevalence, and ultimately increase the likelihood of success for these actions.
